Escherichia freundii alkaline phosphatase was found in a membrane fraction and was purified by procedures involving spheroplast formation with lysozyme and EDTA, and DE AE-cellulose and Sephadex G-150 column chromatographies.
phosphatase showed the highest activity of transphosphorylation among phosphatases tested. The mechanism of transphosphorylation was discussed.
In the previous papers of this series,1,2) the authors have reported that pyridoxine together with other free forms of vitamin B6 was phosphoryaatnd through transphosphorylation by a microbial enzyme which was isolated from Escherichia freundii K-1 and was found to coincide with a hydrolytic enzyme, acid phosphatase.
The synthesis of organic phosphates by enzymatic transfer of the phosphoryl group from various 'donor' compounds to a suitable alcohol was first demonstrated by Axelrod3) and then by Morton.4 This paper describes the preparation of an alkaline phosphatase in a membrane fraction of Escherichia freundii K-1 from whose cyto plasmic fraction an acid phosphatase having pyridoxine-phosphorylating activity was pre viously isolated.
Then, the transphosphoryla tion to pyridoxine and other hydroxy com pounds by several phosphatases was studied and compared. MATERIALS the transphosphorylation to various compounds containing hydroxy groups in the structure. Then, Escherichia freundii acid phosphatase which showed the higher activity on the transphosphorylation to pyridoxine was tested for the phosphorylation of various acceptor compounds together with other phosphatases. Controls (of donor substrate, buffer and en zyme) were run concurrently and the decrease of inorganic phosphorus by other factors such as transphosphorylation of Tris12) was checked. As shown in Table IV , various alcohols and sugars tested were phosphorylated at different rates. The amount of phosphorylated products in the reaction mixture increased with in creased addition of acceptor substrate and reached a maximum phosphorylation ratio value of 97.7 with sucrose and Escherichia freundii acid phosphatase system. But potato acid phosphatase, which showed a weak activity for pyridoxine, did not cause the transphosphorylation to these compounds under the conditions used here. Table  V) . The phosphoryla tion ratio was rather higher than that of pyridoxine. Nucleotide synthesized was paper chromatographically identified to be a mixture 
DISCUSSION
The preceding study by Malamy and Horecker16) has established that alkaline phos phatase of Escherichia coli is a surface-bound enzyme situated outside of the main perme ability barrier of the cell. The enzyme was quantitatively released from the cell into the surrounding medium when lysozyme sphe roplasts were formed in a medium of high osmotic pressure.
In this experiment, alka line phosphatase of Escherichia freundii K-1 could be almost released by the treatment with lysozyme and EDTA, which caused the dissolution of the cell wall, without the con tamination of acid phosphatase of the cyto plasmic fraction.
The solubilization of cell debris as reported in Bacillus subtilis17) was not required.
Then, it might be considered that the enzyme is located in a compartment between the cell wall and cell membrane in the same manner as that of Escherichia coli. phosphorylation to pyridoxine was confirmed to be catalyzed by several phosphatases. But the phosphorylation ratio varied with the kind of phosphatases.
Escherichia freundii acid phos phatase, which was previously found to cata lyze the transphosphorylation to pyridoxine, had the highest activity among phosphatases tested. The difference of the activity between acid and alkaline phosphatases from Escherichia freundii K-1 suggests their different physiologi cal roles in the organism.
The quantitative differences of two alkaline phosphatases to wards hydroxy compounds were shown by Morton.18) In this study, the presence of the qualitative specificity of phosphatases on the transphosphorylation to hydroxy compounds was found and it was nearly parallel with that to pyridoxine. The non-enzymatic process under the similar condition except for a long incubation time is not the same with the enzymatic one.
However, the isolation of a phosphoryl enzyme should be performed to decide the mechanism of the transphosphorylation in the present study.
